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T ab le  T R-2 .  A TR Day-o f -Week  Fac to rs  

Highway ATR MP 
Summer / All-Season Spring / Fall Winter 

WD WE WD WE WD WE 
SH 006G 503 283.64 1.02 0.93     

SH 025A 124 173.78 0.96 1.03     

SH 025A 12 191.41 1.00 0.98     

SH 025A 501 208.55 0.98 0.98     

SH 025A 103 230.56 1.01 1.01     

SH 036B 4 44.39 1.04 0.90     

SH 036B 504 49.27 1.03 0.91     

SH 036D 1702 124.79 0.99 0.95     

*SH 040A 223 248.72 0.95 1.67 0.59 0.94 0.82 1.52 

SH 044A 609 2.40 0.99 0.92     

SH 067E 302 124.90 0.94 1.09     

SH 070A 510 270.83 1.03 0.92     

SH 070A 511 277.34 1.00 0.99     

SH 070A 2 289.00 1.00 0.96     

SH 070A 108 310.00 0.96 0.99     

SH 076A 3387 128.35 1.05 0.89     

SH 083A 3608 66.56 1.05 0.91     

*SH 119A 311 0.00 0.90 1.47 0.82 1.39 0.81 1.42 

*SH 119A 312 20.91 1.15 1.52 0.87 0.99 0.75 0.90 

SH 121A 4376 0.34 1.04 0.94     

SH 225A 5029 11.20 1.02 0.96     

SH 270A 507 0.81 1.02 0.95     

*SH 285D 6 238.78 1.09 1.21 0.96 0.89 0.84 0.79 

SH 285D 506 256.20 1.04 0.88     

SH 470A 512 3.48 1.02 0.92     

SH 470A 3 16.02 0.98 0.86     

SH 470A 5548 25.07 1.01 0.93     

Metro Area Average 1.01 0.95     

Notes: SH = State Highway ATR = Automatic Traffic Recorder MP = Milepost 
 WD = Weekday  WE = Weekend   * = ATR on seasonal highway segment 

Traffic counts revealed several patterns throughout Region 1. Summer brings the highest traffic volumes 
along most state highways. Seasonal peaking is most noticeable along mountain highways, including I-70 
and US 285. 

To complete seasonal and weekend analyses of highways with no ATR location, nearby ATR locations 
were selected as representative of traffic conditions or area factors for the metropolitan area were 
applied. 
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Region 1 is geographically diverse and covers state highways in the mountainous areas west of Denver, 
the Denver area including its suburbs, and the plains generally east of Aurora. Region 1 has been divided 
into two maintenance sections and five maintenance areas, as shown on Figure TR-1. 

 John Area (Section 5, Patrol 5-J-1) covers the Denver area south of US 6 from the base of the 
foothills east to approximately I-25 

 Mary Area (Section 5, Patrol 5-M-1) covers the Denver area north of US 6 from the base of the 
foothills east to approximately I-25, including Broomfield County 

 King Area (Section 5, Patrol 8-K-1) includes Adams County (east of I-25) and Arapahoe County 
(east of Aurora) 

 Lincoln Area (Section 5, Patrol 5-L-1) covers most of Douglas County and Aurora 

 Paul Area (Section 9, Patrol 9-P-1) includes the mountains 

Ana l y t i ca l  P roc edure  

Two analytical procedures were developed to evaluate traffic characteristics throughout the system and 
to develop appropriate lane closure schedules. Freeways and multi-lane arterials have one set of capacity 
and operational characteristics since both directions can operate simultaneously with one lane closed. 
The multi-lane methodology is similar to that used by the Florida Department of Transportation (Florida 
DOT Plans Preparation Manual Volume 1, Chapter 10, 2012). For multi-lane arterials, closures are not 
allowed when and where the average delay per vehicle caused by the closure exceeds 10 minutes. The 
delay calculations were performed using a spreadsheet implementation of arrival / departure curves. 

The two-lane analysis is based on the length of the closure and capacities for various closure lengths 
outlined in the Workzone Traffic Analysis Guide (Oregon Department of Transportation, February 2005) 
of the expected capacity of the single lane that is open to traffic. 

The lane closure tables in Appendix LCS-A through Appendix LCS-F present in detail the allowed 
closure hours along all roadway segment types in Region 1. 
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I I .  Multi -Lane Highway Analys is  
The multi-lane analysis methodology was developed to create lane closure schedules for state highway 
segments within the region that consist of three or more lanes. 

A.  Data Co l l ect ion  and  Synthes i s  

Data  Sourc e s  

Traffic data for multi-lane facilities throughout the region were gathered from various sources. Traffic 
volumes from the ATR locations, mainline volumes at ramp metering locations, spot traffic counts, and 
AADT information from the OTIS database maintained by CDOT were used as the basis for multi-lane 
analyses. Annual growth rates of 1 percent per year for four years to represent Year 2021 conditions 
were applied to AADT information for all highway segments. 

In addition, traffic count data from various other sources were used to develop weekday schedules for 
all freeway segments. For weekends, it was found that Saturday traffic volumes typically exceed Sunday 
traffic volumes. Therefore, analyses of weekend conditions focused on Saturday traffic conditions. Based 
on analyses of ATR stations in the Denver metropolitan area, a factor of 1.01 was applied to AADT 
information to reach weekday levels, and a factor of 0.95 was applied to AADT information to reach 
Saturday levels on multi-lane highway segments with no ATR data. Table TR-3 summarizes additional 
freeway count locations and sources used to develop daily traffic distributions. 

T ab le  T R-3 .  Ma in l ine  Freew ay  Coun t  Loca t ion s  

Mainline 
Facility Freeway Section Count Source Count Date 

US 6 US 6 from I-70 to Kipling Street DRCOG 34323 March 2013 

I-25 

Lincoln Avenue to Arapahoe Road 
County Line RM (NB) 2017 

Dry Creek RM (SB) 2016 

Arapahoe Road to I-225 Belleview RM 2017 

I-225 to Hampden Avenue 
Yale RM (NB) 2017 

Hampden RM (SB) 2017 

Hampden Avenue to Santa Fe Drive Evans RM 2017 

I-70 to I-76 58th Avenue RM July 2016 – January 2017 

I-76 to Baseline Road 84th Avenue RM 2017 

US 36 Sheridan Blvd to I-25 Federal RM 2017 

I-70 C-470 to I-76 
C-470 RM (EB) 2016 

Kipling RM (WB) 2017 

I-225 
I-25 to Parker Road 

Yosemite RM (NB) 2017 

Tamarac RM (SB) 2017 

Colfax Avenue to I-70  DRCOG 95CMS263859 October 2016 

US 285 SH 8 to C-470 DRCOG 22824 July 2012 

C-470 Santa Fe Drive to University Boulevard DRCOG 19917 May 2015 

Notes: ATR = Automatic Traffic Recording RM = Ramp Meter location 
 DRCOG = Hourly traffic count provided by Denver Regional Council of Governments 





Lane Closure Strategy, 5t h Edit ion  CDOT Region 1 

 

1 - 1 3   

  P a g e  1 - 1 3  

The closure of a lane along a multi-lane segment causes a reduction in roadway capacity. To determine 
when a lane closure along a multi-lane segment would be appropriate, it is necessary to determine times 
of day at which a lane closure would reduce the roadway capacity to a point where demand would 
exceed capacity. A lane closure would not be allowed during such times. When adequate capacity to 
accommodate demand exists even with the closure of a lane, a lane closure is allowed. 

C.  F reeway Segments  

Typical freeway lane capacity varies between approximately 1,800 vehicles per hour per lane (vphpl) and 
2,300 vphpl. Mainline freeway traffic volumes recorded in the Denver metropolitan area indicate that 
lane capacity can be as high as 2,500 vphpl. Introducing a lane closure to a mainline freeway segment 
would be expected to reduce this typical capacity by distracting drivers and shifting lane alignments, 
among other factors. Research conducted by Krammes and Lopez (Transportation Research Record 
1442, 1994 pp. 49-56) cited in the Highway Capacity Manual (HCM) (2000 Edition, Transportation 
Research Board, p. 22-7) indicates that the per-lane capacity of a freeway facility is reduced when a lane 
closure is initiated. In the research, several freeway lane closure locations were studied to evaluate the 
capacity under closed conditions. It was found that, on average, the capacity of a mainline freeway 
segment with a lane closed is 1,600 vphpl. For the 1st Edition of this LCS, developed in 2004, the lane 
closure capacity of a mainline freeway facility was 1,600 vphpl. 

The hourly traffic volumes along each section of mainline freeway were compared by direction with the 
estimated lane-closed capacity to determine an appropriate schedule for off-peak lane closures. 
Figure TR-4 graphically illustrates the analysis approach. The traffic volume pattern shown on 
Figure TR-4 corresponds to a three-lane portion of an Interstate in metro Denver. The plot illustrates 
the process of progressively closing two lanes along the three-lane freeway segment. The recorded 
weekday traffic volumes are plotted in relation to the estimated capacity of the freeway with a first and 
a second lane closed. When the hourly traffic volume exceeds the capacity with one lane closed, single-
lane closures will not be allowed. An additional lane may not be closed until the hourly volume falls 
below the one-lane open capacity of 1,600 vehicles per hour (vph). In this example, a single lane may be 
closed overnight (7:00 PM to 6:00 AM) and during midday hours, while a second lane may be closed 
more restrictively overnight (10:00 PM to 5:00 AM). The directional multi-lane freeways (more than two 
travel lanes where a second [or third/fourth] lane could be closed in) include portions of US 6, I-25, 
US 36, I-70, I-76, I-225, I-270, US 285, and C-470. 

Based on the experience of Region 1 since the 1st Edition was completed, freeway lane closures are 
disallowed during the weekday AM and PM peak time periods. The costs of delays and accidents 
resulting from peak hour freeway work zones exceed the benefit of providing additional work time. 
Based on freeway traffic data throughout the region, the hours between 6:00 AM and 9:00 AM are 
designated as the AM peak period. The hours between 3:00 PM and 6:00 PM are designated as the PM 
peak time period. These peak time periods are shaded on Figure TR-2. Disallowing freeway lane 
closures during these peak periods eliminates 6 possible hours per day of lane closure time along most 
Region 1 freeways.  

Un ique  F r eewa y  Segm ent s  

Several exceptions to the 1,600 vphpl capacity assumption were made, first for the 4th Edition and now 
the 5th Edition. One is along I-25 to maintain consistency with the Lane Closure Strategy developed for 
CDOT Region 2. Based on traffic counts conducted by Region 2 Staff and information from the 
California Department of Transportation, the Region 2 LCS was based on a non-paving project lane 
closure capacity of 1,400 vphpl. This capacity was used along I-25 segments in Douglas County south of 
the Plum Creek Parkway interchange (Exit 181) in Castle Rock, Colorado.   
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D.  Arter ia l  Segments  

For this LCS, arterial facilities were divided into sections, defined as segments of a given roadway 
bounded by two state highways. For example, Wadsworth Boulevard (SH 121) extends north-south 
through the Region and is intersected by several state highways such as US 285 and Colfax Avenue 
(US 40). Sections were further divided at locations where the roadway narrows or widens, or where 
the traffic volumes change appreciably. A lane closure schedule was developed for each arterial section. 

Times during which the implementation of a lane closure induced an average vehicle delay in excess of 
10 minutes over the duration of the bottleneck were eliminated as potential closure times. The average 
delay value of 10 minutes per vehicle was selected as a suitable delay threshold based on a review of 
prevalent practices around the country and internal discussions within CDOT. The threshold of 
10 minutes was considered to provide an appropriate balance between delays to the traveling public and 
the cost of construction and maintenance. 

According to the HCM, the “ideal saturation flow rate” for an arterial facility is 1,900 passenger cars per 
hour per lane (pcphpl). Research conducted by DRCOG on saturation flow rates throughout the 
Denver metropolitan area concludes that 1,900 pcphpl is an appropriate value for Denver arterials 
under typical operating conditions. This ideal flow rate is reduced to account for factors such as the 
presence of heavy vehicles in the traffic stream and signalized intersections. Accounting for these factors, 
the HCM estimates that the capacity of a typical arterial facility is 850 vphpl (vehicles per hour per lane). 
Therefore, an estimated capacity of 850 vphpl was used as a baseline capacity assumption for the 
development of this LCS. 

This capacity, however, was adjusted upward in many cases to account for locations where the state 
highway facility is given a greater than typical allocation of green time. Such a condition is reflected in the 
traffic count information when the counted traffic volume at a given location exceeds 850 vphpl. At 
locations where the actual counted traffic volume exceeded 850 vphpl, the capacity was adjusted 
upward to reflect the counted traffic volume. 

A spreadsheet implementation of arrival / departure curves was formulated to automate the calculation 
of average delay induced by a lane closure along each arterial section. The spreadsheet enables the user 
to choose eligible lane closure schedules with average delay values less than 10 minutes. Beyond the 
eligible schedules, peak hour restrictions and minimum closure time requirements were incorporated 
into the ultimate schedule decisions. 

Using arrival and departure curves to calculate vehicle delays and queues is well-documented in 
Transportation Engineering literature. The methodology is outlined in the book Fundamentals of Traffic 
Engineering (May 1990, pp. 346-349). The approach uses a plot depicting cumulative vehicle arrivals at 
and departures from a given location over the course of 24 hours. For this analysis, the 24-hour traffic 
count information was used to plot cumulative arrivals, and the roadway vehicle capacities discussed 
earlier were used to formulate cumulative departure curves. 

Figure TR-5 shows a sample plot of arrivals and departures. This plot corresponds to a multi-lane 
arterial between the hours of 8:00 AM and 2:00 PM on a typical weekday. The curves become separated 
when demand or arrival rate (blue curve) exceeds capacity (over-saturated conditions). The departure 
rate, represented by the red curve, is reduced to the capacity of the partially closed highway between 
9:00 AM and 12:00 PM. The curves reconnect when capacity is sufficient to meet the demand. This can 
occur if the vehicle arrival rate decreases or if the capacity of the highway increases (the closed lane is 
reopened). In the sample plot shown on Figure TR-5, this occurs at 1:00 PM. 
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At any point, the delay of an individual vehicle can be identified graphically as the horizontal distance 
between the arrival (blue) and departure (red) curves. As shown on Figure TR-5, the number of 
vehicles that experience delay is represented by the vertical distance between the curves. The shaded 
area between the curves is the total delay in vehicle-hours. The average delay can be calculated by 
dividing this area by the number of vehicles serviced during the period of over-saturation. The delay is 
averaged for the total time during which over-saturated conditions persist as a result of the lane closure. 
An average delay is calculated for each over-saturated period. As long as this average delay remains 
below 10 minutes, a closure is allowed. As shown on Figure TR-5, the calculated delay resulting from 
the sample case is 6 minutes per vehicle. 

The arrival and departure curves do not account for the existing cycle-to-cycle delay at signalized 
intersections along the arterial facility. A baseline “No-delay” condition is set to emphasize the delay 
related to the closure of a lane. The delay calculated using the spreadsheet program is intended to 
represent closure-induced delay only. 

Thr ee -Lane  Segm ent s  

The closure of a lane along a three-lane roadway segment creates a two-lane operating condition. This 
condition was analyzed along each three-lane segment in Region 1 to develop allowed closure hours 
along three-lane segments. A capacity was estimated for each based on two-lane highway analysis 
methodology summarized in the HCM – approximately 3,200 passenger cars per hour. This capacity was 
reduced to account for driver rubbernecking passing the work zone based on the same proportion 
observed along freeway segments, which is about 70 percent of the base capacity. 

E .  Mult i -Lane  Analys i s  Resu l t s  

The lane closure schedule tables in Appendix LCS-A through Appendix LCS-F present, in detail, 
allowed closure hours along multi-lane highways. The tables provide specific times at which closures will 
be allowed for each multi-lane section. 
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The PCE of 1.5 was assigned to two-lane highways carrying fewer than 5,000 vehicles per day and less 
than 10 percent trucks. Oregon DOT guidance states that higher PCE values are appropriate for 
roadways carrying higher truck percentages and/or roadways on hilly terrain. 

The Oregon DOT capacity values were developed based on a series of technical calculations supported 
by field observations conducted at construction sites. These values have a significant basis in actual field 
experience in combination with technical calculations. Comprehensive field evaluations have not been 
performed for such closures in Colorado, but LCS documents prepared for other CDOT Regions have 
used the Oregon DOT values. In particular, CDOT Region 4 TSM&O Staff has indicated that field 
experience with flagging operations on recent Colorado projects supported capacity values similar to 
those of the Oregon DOT. 

Therefore, the Oregon DOT values have been used as the basis for the Region 1 Lane Closure Strategy 
Update. 

C.  Ana lys i s  Methodology  

A two-step process was used to determine allowable closure periods for two-lane roads. If the 2010 
AADT volume on a highway segment was equal to or less than the daily capacity for the appropriate 
design hour percentage, the determination was made (by inspection) that a lane closure would be 
appropriate at any time. If the daily volume exceeds the appropriate capacity, then a calculation was 
made based on the hourly distribution of traffic similar to the freeway segment analysis. A spreadsheet 
implementation of 0.25-mile, 1.0-mile, and greater than 1.0-mile closure capacities was formulated to 
automate the calculation of hourly capacities. The spreadsheet enables the user to input an hourly 
distribution of traffic and compare the resulting hourly volumes to the allowable capacity. Each hour is 
then evaluated (yes or no) whether it is appropriate for closure. This procedure was followed for both 
weekday and weekend volumes. The result of the calculations can also be that a closure is appropriate 
at any time. 

D.  Two-Lane Analys i s  Resu l t s  

The lane closure tables in Appendix LCS-A present in detail the allowed closure hours along two-lane 
highways east of the seasonal screenline. For seasonal two-lane highways, Appendix LCS-A provides 
the allowed closure hours during Summer months; Appendix LCS-E provides Spring / Fall closure 
tables; and Appendix LCS-F provides Winter closure tables. 

  



Lane Closure Strategy, 5t h Edit ion  CDOT Region 1 

 

1 - 2 0   

  P a g e  1 - 2 0  

IV.  Freeway Ramp Analysis  
A.  Data Co l l ect ion  and  Synthes i s  

Freeway ramp data was collected from the CDOT MS2 Transportation Data Management System 
(TDMS). This database provides daily and hourly traffic volume estimates on most on- and off-ramps 
within Region 1. AADT values from Year 2017 and 2018 were collected. Like highway segment analyses, 
an annual growth of 1 percent per year was incorporated in AADT information for all ramps to 
approximate Year 2021 traffic conditions. 

B.  Ana lys i s  Methodology  

This analysis only considers allowable hours for full ramp closures. In coordination with Region 1 Staff, it 
was determined that daily ramp traffic volume levels would be used to develop closure schedules, as was 
used in the previous version. Higher daily traffic volumes mean fewer hours available for closure. Lower 
ramp volumes increase closure hours. To facilitate this method, ramps were grouped based on weekday 
and weekend daily traffic volume levels. System-to-system (freeway-to-freeway) ramps were assigned a 
separate category. 

In addition to similar daily traffic levels, ramps within each category were found to share similar hourly 
traffic flows, particularly during the early morning and late evening hours. In view of these shared 
characteristics, a single ramp closure schedule was chosen and applied to all freeway ramps in a given 
traffic volume category. Table TR-6 summarizes the traffic levels associated with each category and the 
corresponding closure hours. 

T ab le  T R-6 .  Weekday  and  Weekend  Ramp C losu re  Ca tego r ie s  

Weekday Traffic 
(Vehicles per Day) 

Weekday Closure 
Hours 

Weekend Traffic 
(Vehicles per Day) 

Weekday Closure 
Hours 

System-to-System 10 PM to Midnight 
Midnight to 6 AM System-to-System Midnight to 8 AM 

15,000 or greater 10 PM to Midnight 
Midnight to 6 AM 15,000 or greater 11 PM to Midnight 

Midnight to 8 AM 

12,000 to 15,000 9 PM to Midnight 
Midnight to 6 AM 9,000 to 15,000 9 PM to Midnight 

Midnight to 8 AM 

8,000 to 12,000 8 PM to Midnight 
Midnight to 6 AM 6,500 to 9,000 8 PM to Midnight 

Midnight to 9 AM 

6,000 to 8,000 7 PM to 6 AM 
10 AM to 12 PM 4,200 to 6,500 7 PM to Midnight 

Midnight to 10 AM 

6,000 or less 6 PM to 6 AM 
9 AM to 3 PM 4,200 or less 6 PM to Midnight 

Midnight to 11 AM 

Ramp closure hours were chosen by equating the highest-category ramps (system to system, 15,000 or 
greater daily traffic), with the most restrictive freeway lane closure schedules in the freeway analysis. 
Closure hours were added to lower-volume categories, with approximately 1 to 2 hours added per 
category until reaching the lowest-volume groupings. 

C.  F reeway Ramp Ana lys i s  Resu l t s  

Appendix LCS-C includes closure schedules for all freeway interchanges in Region 1. This analysis 
does not include off-freeway interchanges ramps (that is, those ramps related to expressways, etc.). 
Appendix TR-C includes plots of weekday and weekend ramp traffic levels by daily traffic volume 
category.  
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US 6 ( I -70  to  I -25)  

Exit 
Number Name Route Number 

274 I-70 (EB on-ramp, WB off-ramp) 70 

276 Indiana Street  

278 Simms Street / Union Blvd  

279A Kipling Street 391 

279B Carr Street / Garrison Street  

280 Wadsworth Boulevard 121 

282 Sheridan Boulevard 95 

283 Federal Boulevard 88 

284 I-25 25 

 

I -25  (E l  Paso /  Doug las  County  L ine  to SH 7)  

Exit 
Number Name Route Number 

163 County Line Road / Palmer Divide Avenue  

167 Greenland Road  

172 Upper Lake Gulch Road  

173 Larkspur / Spruce Mountain Road (NB on-ramp, SB off-ramp)  

174 Tomah Road  

181 Plum Creek Parkway  

182 Wolfensberger Road / Wilcox Street  

184 Meadows Parkway / Founders Parkway 85 North, 86 East 

185 Castle Rock Parkway  

187 Happy Canyon Road  

188 Castle Pines Parkway  

192 Ridgegate Parkway  

193 Lincoln Avenue  

194 C-470 / E-470 470 

195 County Line Road  

196 Dry Creek Road  

197 Arapahoe Road 88 East 

198 Orchard Road  

199 Belleview Avenue 88 West 

200 I-225 225 

201 Hampden Avenue 285 West, 30 East 

202 Yale Avenue  
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I -25  (E l  Paso /  Doug las  County  L ine  to SH 7)  

Exit 
Number Name Route Number 

203 Evans Avenue  

203B Jewell Avenue  

204 Colorado Boulevard 2 

205 University Boulevard  

206 Downing Street / Emerson Street / Washington Street  

207A Lincoln Street / Broadway  

207B Santa Fe Drive 85 South 

208 Alameda Avenue 26 West 

209A/B 6th Avenue 6 West 

209C 8th Avenue  

210A Colfax Avenue 40 

210B Auraria Parkway  

210C 17th Avenue  

211 23rd Avenue  

212A Speer Boulevard South  

212B Speer Boulevard North  

212C 20th Street  

213 Park Avenue / 38th Avenue  

214A I-70 70 

214B 48th Avenue (SB off-ramp)  

215 58th Avenue 53 West 

216 I-76 / 70th Avenue (NB off-ramp, SB on-ramp) I-76 / 224 

217 US 36 / I-270 36 West, 270 East 

218 84th Avenue  

219 Thornton Parkway  

221 104th Avenue  

223 120th Avenue 128 West 

225 136th Avenue  

226 144th Avenue  

228 E-470 / Northwest Parkway 470 

229 Baseline Road / 168th Avenue 7 
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US 36  (Base l ine  Road  to I -25)  

Exit 
Number Name Route Number 

37 Baseline Road  

39 Table Mesa Drive / Foothills Parkway 157 North 

43 McCaslin Boulevard  

44 W Flatiron Crossing Drive (EB off-ramp, WB on-ramp  

45 Northwest Parkway / Interlocken Loop  

46 E Flatiron Crossing Drive (EB on-ramp, WB off-ramp)  

48 Wadsworth Boulevard 121 

50 104th Avenue / Church Ranch Boulevard  

52 Sheridan Boulevard 95 

55 Federal Boulevard 287 

56 Pecos Street  

57A Broadway 53 

57B I-25 25 

 

SH 58  (SH 93 to  I -70)  

Exit 
Number Name Route Number 

1 Washington Avenue  

1B Boyd St  

2 Easley Road (WB)  

4 McIntyre Street  

5 I-70 70 

 

I -70  (EJMT to Agate)  

Exit 
Number Name Route Number 

216 Loveland Pass 6 

218 Herman Gulch Road  

221 Bakerville / Stevens Gulch Road  

226 Silver Plume  

228 Georgetown  

232 Empire / Granby  

233 Lawson (EB off-ramp)  

234 Downieville  

235 Dumont (WB off-ramp, EB on-ramp)  
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 P a g e  T R - A - 4  

I -70  (EJMT to Agate)  

Exit 
Number Name Route Number 

238 Fall River Road  

239 Idaho Springs 70 Loop 

240 Mt. Evans 103 

241 Idaho Springs 70 Loop 

243 Hidden Valley / Central City  

244 US 6 Golden / Black Hawk 6 

247 Beaver Brook / Floyd Hill (EB off-ramp, WB on-ramp)  

248 Beaver Brook / Floyd Hill (EB on-ramp, WB off-ramp)  

251 El Rancho (EB off-ramp, WB on-ramp)  

252 Evergreen Parkway (EB on-ramp, WB off-ramp) 74 

253 Chief Hosa  

254 Genesee Park  

256 Lookout Mountain  

259 Golden / Morrison 40 

260 C-470 470 

261 6th Avenue 6 

262 West Colfax Avenue 40 

263 Denver West / Colorado Mills Parkway  

264 Youngfield Street / 32nd Avenue  

265 SH 58 / Golden 58 

266 Ward Road / 44th Avenue 72 

267 Kipling Street 391 

269A Wadsworth Boulevard 121 

269B I-76 76 

270 Harlan Street  

271A Sheridan Boulevard (EB on-ramp, WB off-ramp) 95 

271B Lowell Boulevard / Tennyson Street (EB on-ramp, WB off-ramp)  

272 Federal Boulevard 287 

273 Pecos Street  

274 I-25 25 

275A Washington Street  

275B Brighton Boulevard 265 

275C York Street / Josephine Street (EB off-ramp, WB on-ramp)  

276A Vazquez Boulevard 6, 85 

276B Colorado Boulevard 2 
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I -70  (EJMT to Agate)  

Exit 
Number Name Route Number 

277 Dahlia Street / Holly Street / Monaco Street  

278 Northfield / Quebec Street 35 

279A I-270 270 

279B Central Park Boulevard  

280 Havana Street  

281 Peoria Street  

282 I-225  

283 Chambers Road  

284 Peña Boulevard  

285 Airport Boulevard  

286 Tower Road  

288 East Colfax Avenue 40 

289 E-470 470 

292 Airpark Road 36 

295 Watkins 70 Spur 

299 Manila Road  

304 Bennett 79 

305 Kiowa (EB off-ramp)  

306 Bennett Rest Area 36 

310 Strasburg  

316 Byers 36 

322 Peoria  

328 Deer Trail  

336 Lowland  

340 Agate 40 

 

I -76  ( I -25  to 168 t h  Avenue)  

Exit 
Number Name Route Number 

1A Wadsworth Boulevard 121 

1B Sheridan Boulevard 95 

3 Federal Boulevard 287 

4 Pecos Street  

5 I-25 25 

6 I-270 270 
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I -76  ( I -25  to 168 t h  Avenue)  

Exit 
Number Name Route Number 

8 74th Avenue (EB off-ramp, WB on-ramp) 224 

9 US 6 / US 85 (EB on-ramp, WB off-ramp) 6 South, 85 South 

10 88th Avenue  

11 96th Avenue  

12 US 85 (EB off-ramp, WB off-ramp / on-ramp) 85 North 

16 SH 2 / Sable Boulevard 2 South 

18 E-470 (WB off-ramp, EB on-ramp) 470 

20 136th Avenue  

21 Eagle Boulevard  

22 Bromley Lane / 152nd Avenue  

25 Lochbuie / 168th Avenue  

 

I -225 ( I -25  to I -70)  

Exit 
Number Name Route Number 

1A I-25 SB 25 

1B I-25 NB 25 

2A Tamarac Street / DTC Boulevard  

2B Yosemite Street  

4 Parker Road 83 

5 Iliff Avenue  

7 Mississippi Avenue  

8 Alameda Avenue  

9 6th Avenue 30 

10A Colfax Avenue 40 

10B 17th Place  

12A I-70 WB 70 

12B I-70 EB 70 

 

I -270 ( I -25  to I -70)  

Exit 
Number Name Route Number 

0 I-25 NB 25 

1A I-76 76 

1B York Street (EB on-ramp, WB off-ramp)  



Lane Closure Strategy, 5t h Edit ion  CDOT Region 1 

 

  

 P a g e  T R - A - 7  

I -270 ( I -25  to I -70)  

Exit 
Number Name Route Number 

2A Vasquez Boulevard SB 2, 6, 85 

2B Vasquez Boulevard NB 2, 6, 85 

4 Northfield / Quebec Street 35 

5A Central Park Boulevard (EB off-ramp, WB on-ramp)  

5B I-70 70 

 

US 285 (SH 8 to  Santa  Fe Dr ive)  

Exit 
Number Name Route Number 

248 SH 8 8 

250 C-470 470 

252 Simms Street  

253 Kipling Parkway 391 

255 Wadsworth Boulevard 121 

256 Sheridan Boulevard 95 

258 Federal Boulevard 88 

259 Santa Fe Drive 85 

 

C-470  (US 6  to I -25)  

Exit 
Number Name Route Number 

0 US 6 6 

1 I-70 70 

2 Alameda Parkway  

4 Morrison Road / SH 8 8 

5A US 285 SB 285 

5B US 285 NB 285 

5C State Park Road (WB)  

6 Quincy Avenue  

7 Bowles Avenue  

10 Ken Caryl Avenue  

12 Kipling Parkway  

14 Wadsworth Boulevard 121 

15 Platte Canyon Road (WB) 75 

17 Santa Fe Drive 85 
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C-470  (US 6  to I -25)  

Exit 
Number Name Route Number 

18 Lucent Boulevard  

20 Broadway  

21 University Boulevard 177 

24 Quebec Street  

25 Yosemite Street  

26 I-25 25 

 



Lane Closure Strategy, 5t h Edit ion  CDOT Region 1 

 

  

  

APPENDIX TR-B. LCS USE SPECIFICATIONS 
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APPENDIX TR-C. FREEWAY & RAMP TRAFFIC 
PLOTS 
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 FULL CLOSURE STRATEGIC ANALYSIS 
In June 2014, CDOT’s Applied Research and Innovation Branch completed the full closure strategic 
analysis project. This project was developed to address a growing interest in implementing temporary 
full roadway closures of state highways to facilitate roadway construction and maintenance activities. Full 
closures can provide a means for completing highway work in a shortened period of time, saving time 
and resources over a phased construction approach. The following is a short excerpt from the final 
report for this project.  

I .  Introduction 
Currently, CDOT Staff considers full closure opportunities on a case-by-case basis, applying engineering 
judgment and various factors to weigh the decision. The purpose of the Full Closure Strategic Analysis is 
to provide a uniform decision process that CDOT Staff can use to efficiently and effectively evaluate and 
approve full closures. Use of the decision tool is anticipated to broaden the consideration and use of full 
closures for highway work and ensure that they are successfully implemented.  

Project goals included: 

 Developing a simple and consistent decision-making process that: 
• Can be easily understood and used by a wide spectrum of interested applicants, including 

contractors, local agencies, CDOT maintenance personnel, and consultants 

• Can be applied in a uniform fashion to ensure that all factors are considered 

• Provides an objective methodology by which full closure decisions are made in an equitable 
manner for various construction and/or maintenance activities  

• Can be used to facilitate full closure decisions for various state highway facility types 

• Determines when and where full closures are beneficial and should be considered 

• Can provide documentation of full closures for recordkeeping 

 Making full closures easier for CDOT to review and approve or deny full closures 

A.  Study  Proces s  

The Full Closure Strategic Analysis was developed by a study team including CDOT and Consultant 
Staff. The team undertook an iterative process of evaluating various ideas for the decision process and 
full closure criteria, meeting regularly to discuss their progress. 
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I I .  Case Studies 
The project team selected nine full closure case studies located within the Denver metropolitan area 
covering various highway types, activity types, and traffic and business impact levels. The scenarios 
included the following. 

A.  F reeway 

 C-470 (470A) from University Boulevard (21.1) to Quebec Street (24.1), drainage culvert 
reconstruction, one weekend each direction 

 C-470 (470A) from Lucent Boulevard (18.5) to Broadway (19.6), drainage culvert 
reconstruction, one weekend each direction 

 I-70 (70A) from I-25 (274.1) to York Street (275.6), joint replacement, both directions, 1 night 
per joint, 10 hours per night 

B.  Expres sway 

 US 285 (285D) under C-470 bridge (249.5 to 250.5), bridge demo, full weekend 

 Parker Road (83A) intersection with Quincy (68.8), reconstruction, weekend, Friday 9 PM to 
Monday 5 AM 

C.  Mult i l ane  Urban Ar ter ia l  

 Colfax Avenue (40C), Monaco (302.15) to Quebec (302.6), 1 week each direction for subgrade 
rehabilitation 

 Wadsworth Boulevard (SH 121) intersection with Yale Avenue, weekend, Friday 9 PM to 
Monday 5 AM 

D.  Rura l  Highway 

 US 36 (SH 36D) between Price Road-CR217 (MP 111.7) and Private Driveway (MP 114.8), 
reconstruct multiple drainage structures/bridges, 2 weeks 

 SH 93A @ MP 10.4, bridge reconstruction, full 2-week duration 
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T ab le  FC-1 .  Fu l l  C lo sure  Ra t ing  C r i te r ia  –  S tep  One  

Category Favorable Fair Unfavorable 

1 
Impact to traffic 

(volume impacted) 
(ADT × # of days, prorated) 

<50,000 50,000 – 100,000 >100,000 

2 Functional equivalence of detour 
roadways 

Detour is the same 
or higher functional 
class as closed 
highway 

Detour route is a 
different functional 
class but will 
accommodate traffic 
in fashion similar to 
closed highway 

Detour route is of 
functional class 
below the closed 
highway 

3 Use of state highways as detour 
routes 

Detour route uses 
all state highways 

Detour route uses a 
mixture of state 
highways and 
non-state highways 

Detour route uses 
all non-state 
highways 

4 Impacts to businesses and local 
accesses 

There are no direct, 
exclusive local 
accesses to the 
closed highway 
segment  

Local accesses to 
the closed highway 
can be 
accommodated by 
equivalent alternate 
means 

One or more 
exclusive local 
accesses would be 
closed by the full 
closure 

5 Travel distance added by detour 3x travel distance or 
less 3–5x travel distance 5x or more travel 

distance 

6 Local agency coordination 
No agency 
coordination 
required 

1 agency to 
coordinate with 

2 or more local 
agencies involved 

7 Advance public notice >2 weeks’ notice 1–2 weeks’ notice <1 weeks’ notice 

8 Potential for diversion out of area 
Well-known 
regional travel 
options present 

Limited regional 
travel options 
present 

Very few good 
regional travel 
options present 

9 Construction time savings >30% reduction in 
construction time 

0–30% reduction in 
construction time 

No reduction in 
construction time 

10 Ability to do additional work 

Other activities can 
be done that would 
have required 
separate, additional 
full closure time 

Additional activities 
can be accomplished 
that would not have 
required separate, 
additional full 
closure time 

No additional 
activities can be 
accomplished 
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APPENDIX FC-A. STEP ONE WORKSHEET 
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Closure Scenario 

State Highway Number       
Milepoint Limits of section to be closed       
Physical length of closed section (miles)       

Direction of closed section (if divided highway)       
Number of Travel Lanes to be closed       

Average Annual Daily Traffic (AADT) – highest recorded 
within the closure area (vehicles per day)       

CDOT Access Category       
Statewide Functional Classification       

Current weekday lane closure allowed hours       

Type, Schedule, and Duration of Closure 

Date(s) of closure       
Hours of closure       

Number of exclusive private/business accesses to the 
highway within closed area       

Activities planned to take place with closed area       

Proposed Detour Route(s) 

Roads to be used       
Functional Classification of Detour roads       

Mileage of detour route       
Will the detour route use local roadways 

(i.e., non-state highways)?       

List of involved agencies       
Have agencies been contacted?       

Map of state highway segment(s) to be closed (may also be provided as an attachment): 
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Additional Questions 

 
1. How many days in advance can the public be made aware of the closure? 

< 1 week  
1-2 weeks  
>2 weeks  

2. How might the closure affect emergency response? 

 

The comparable length detour onto a lower classification roadway could cause minor delays for 
emergency response. 

 

Benefits of Closure 

Please estimate the time and cost savings anticipated to occur with implementation of the proposed full 
closure: 

Benefit Category Without Full Closure With Full Closure Savings 

Time                    

Cost                   

Describe any other benefits of the proposed full closure. Possible benefits for consideration include: 

 Reduced construction time 

 Avoiding night work 

 Better construction efficiency 

 Enhanced worker safety 

 Enhanced traveler safety 

 Reduced cost of construction/maintenance 

 Potential to accommodate additional projects and/or maintenance activities 

 Better quality product 
 Less time spent setting up and taking down traffic control devices 

Description of benefits: 
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Proposed Detour Maps (insert image(s) below): 
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Additional Information: 

 

 

 

 

CDOT use only below line: 

Advance to Level 2? 

YES / NO 
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APPENDIX FC-B. STEP ONE EVALUATION 
FORM 
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Closure 
Scenario:  

CDOT 
Traffic 

Decision: 
 

    

Category Favorable Fair Unfavorable Notes 

1 Impact to traffic ☐ ☐ ☐  

2 Functional equivalence of 
detour roadways ☐ ☐ ☐  

3 Use of state highways as 
detour routes ☐ ☐ ☐  

4 Impacts to businesses and 
local access ☐ ☐ ☐  

5 Travel distance added by 
detour ☐ ☐ ☐  

6 Local agency coordination ☐ ☐ ☐  

7 Advance public notice ☐ ☐ ☐  

8 Potential for diversion out 
of area ☐ ☐ ☐  

9 Construction time savings ☐ ☐ ☐  

10 Ability to do additional 
work ☐ ☐ ☐  

11 Other considerations ☐ ☐ ☐  
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Category No Additional 
Analysis 

Additional Analyses / 
Detail Required If needed, nature of analyses / detail 

1 Impact to traffic ☐ ☐  

2 Functional equivalence of 
detour roadways ☐ ☐  

3 Use of state highways as 
detour routes ☐ ☐  

4 Impacts to businesses and local 
access ☐ ☐  

5 Travel distance added by 
detour ☐ ☐  

6 Local agency coordination ☐ ☐  

7 Advance public notice ☐ ☐  

8 Potential for diversion out of 
area ☐ ☐  

9 Construction time savings ☐ ☐  

10 Ability to do additional work ☐ ☐  

11 Other considerations ☐ ☐  
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